DNA-PKcs-dependent signaling of DNA damage in Dictyostelium discoideum.
DNA double-strand breaks (DSBs) can be repaired by either homologous recombination (HR) or nonhomologous end-joining (NHEJ). In vertebrates, the first step in NHEJ is recruitment of the DNA-dependent protein kinase (DNA-PK) to DNA termini. DNA-PK consists of a catalytic subunit (DNA-PKcs) that is recruited to DNA ends by the Ku70/Ku80 heterodimer. Although Ku has been identified in a wide variety of organisms, to date DNA-PKcs has only been identified experimentally in vertebrates. Here, we report the identification of DNA-PK in the nonvertebrate Dictyostelium. Dictyostelium Ku80 contains a conserved domain previously implicated in recruiting DNA-PKcs to DNA and consistent with this observation, we have identified DNA-PKcs in the Dictyostelium genome. Disruption of the gene encoding Dictyostelium DNA-PKcs results in sensitivity to DNA DSBs and defective H2AX phosphorylation in response to this form of DNA damage. However, these phenotypes are only apparent when DNA damage is administered in G(1) phase of the cell cycle. These data illustrate a cell cycle-dependent requirement for Dictyostelium DNA-PK in signaling and combating DNA DSBs and represent the first experimental verification of DNA-PKcs in a nonvertebrate organism.